JAPANESE PATENT OFFICE (JP) 
PATENT JOURNAL (A) 
KOKAI PATENT APPLICATION NO. SHO 59-78285 







Ini CP* 


C 09 J 7/02 


Id cn tin cation code* 




Sequence Nos. lor Office Use; 


6770-4J 


Application No.: 


Sho 57.188228 


Application Dale: 


October 28, 1982 


Publication Date: 


May 7, 1984 


No, of Inventions: 


1 (Total of 3 pages) 


Examination Request: 


Not requested 



A PRESSURE-SENSITIVE ADHESIVE FILM 
[Nen chaku fuirumu] 

Applicant: Mitsui Toatsu Chemical 

Corp. 

2-5, 3-chome 
Kasumigaseki 
Chiyoda-ku, Tokyo 



KOKAI PATENT APPLICATION NO. SHO W-78285 



Inventors: Jun'ichi Tohsei 

5 banchi, Takiharu-cho 
Minami-ku, Nagoya-shi 

Shin Hosonuma 
49-2 Ikuyama Aza 
Urazama Oaza, Arimatsu 
cho, Midori-ku 
Nagoya-shi 

Hiroshi Makiguchi 
124-1 5F-14-5 Tsutsumi 
Igasaki-shi 



[There are no amendments to this patent.] 
Specification 

1. Title of the invention 

A pressure-sensitive adhesive fihn 

2, Claims of the invention 

A pressure-sensitive adhesive film structure consisting of a release film, a pressure 
sensitive adhesive layer, and a base film, in which the pressure-sensitive adhesive fiim is 
charucteri^ied by the fact that the above-mentioned release film is a synthetic resin film 



embossed with co ntinuous raised Unas hnviry^ ^ h^i fif^t 
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3. Detailed description of the invention 

The present invention pertains to a pressure-sensitive adhesive film and the invention 
further pertains to a pressure-sensitive adhesive film suitable for o pticai applications. 

Hi.storically, pressure-sensitive adhesive films used for optical applications have a 
structure consisting of a base film, a pressure-sensitive adhesive layer, and release Him, and 
upon application, the pressure-sensitive adhesive film is cut to the desired shape, the release 
layer is removed, and the film is applied to the object. In general, a synthetic resin film 
having a smooth surface is used for the above-mentioned release layer, and the adhesive 
surface of the pressure-sensitive adhesive layer is flattened; thus, when the film is applied 
in intimate contact, an adhesive surface having excellent optical properties can be produced. 
However, in many cases, air is likely to be trapped on the adhesive surface unless 
appropriate application conditions are used, and removal of the trapped air is very difficult 
once the film is applied. 

The present inventors carried out considerable research into methods capable of 
preventing entrapment of air at the time of application of a pressure-sensitive adhesive film 
to a bonding object, and a.-* a result of their effort, they discovered that the high smoothness 
of the adhesive surface of conventional pressure-sensitive adhesive films i.s a problem, and 
further study lead to the present invention. 

[Trcinslaior's na(c: the text shown in boxes below is enclose j in hand-drawn boxes in the 
source document.] 
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In other words, the present invention is a pressure-sensitive adhesive film structure 
consisting of a release film, a pressure-sensitive adhesive layer, and a base film, and the 
pressure-sensitive adhesive film is characterized by the fact that tlie above-mentioned 
release film is a synthetic resin film embossed with continuous raised lines with a height 
of 1-15 jam. 

For the release layer used in the present invention, a synthetic resin film 
commonly used as a release layer can be used in this case, as well, and, furthermore, it i; 
desirable when the release surface is treated with silicon. 

[p-2] 

In the present invention, it is essential for the entire surface of the above-mentioned 
release surface to be embossed so as to form continuous raised lines with a height of 



1-15 ^m, preferably 2-10 Mm^^jjfe above-mentioned continuous lines are transferred to 



the adhesive surface of the pressure-sensitive adhesive film (the surface that adheres to 
the bonding object) s oas-tglS^iircontinuous recessedj inc^. Entrapment of air can be 
prevented by the abov^wntioHtid TeJJHiiidnnes (chaliiids) at the time of application of 
the film, and removal of the entrapped air [if any] can be easily achieved. When the 
above-mentioned height of the raised lines is less than 1 fAm. the effect acliieved is 
insignificant; on the other hand, when the height exceeds 15 yxm, air is trapped by the 
pressure-sensitive adhesive (adhesive) layer, distortion of the prcssure-sensitive adhesive 
layer occurs, which causes problems when used in optical applications. With regard to 
the pattern of the emboss, it is not especially limited as long as continuous lines are 
formed. And specific examples are shown in Fig. 1-Fig. 3. The lines in these figures 
represent tl)e raised portions. 
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As for the types of pressure-sensitive adhesives that can be used in the present 
invention, standard pressure-sensitive adhesives can be used and the composition is not 
especially limited, but, from the standpoint of optical properties, acrylic type adhesives are 
desirable. 

The pressure-sensitive adhesive film of the present invention can be produced by 
coating or laminating a pressure-sensitive adhesive onto a release film or base film and 
applying a release film to the above-mentioned pressure-sensitive adhesive on the base film. 
In this case, it is deiiirable when thorough drying is carried out in such u manner that a 
heating loss of 1% or less, preferably, 0.5% or less occurs, when a heal treatment at 
for 2 hours is carried out, so as to prevent residual air bubbles or subsequent formation of 
air bubbles. Furthermore, the tliickness of (the pressure-sensitive adhesive] varies 
depending on the height of the emboss, and in general, a heiglU in die range of 10-50 yim 
is adequate. 



Entrapment of air does not take place in the pressure-sensitive adhesive film of the 
present invention at the time of application; thus, an excellent pressure-sensitive adhesive 
(adhesive) surface can be produced and it is especially suitable as u [pressure-sensitive 
adhesive] film for use in the optical field. 



For examples of base films used in the optical field, ultraviolet shielding films, heat 
shielding films, color adjustment films, polarizing films, etc. can be mentioned and 
pressure-sensitive adhesive films made of the above-mentioned films are cut to the 
appropriate .size and used for sun glasses, safety glasses, ultraviolet filters, etc. 
Furthermore, in the case of polarizing films, the film can be used in combination wiUi 
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liquid crystal cells for liquid crystal displays. 

Furthermore, formation of air bubbles does not occur in the pressure-sensitive adhesive 
film of the present invention even when the film is used for applications wherein high 
temperatures and high humidity arc present. 



In the following, the present invention is explained in detail with application 
examples. 

Reference Example 1 (^ProHnrtinn of embossed release sheet) 

A commercial biaxially drawn polypropylene film (thickness 100 )im) was used and 
an embossing was performed at approximately 80'C with an emboss roll having the pattern 
.shown in Fig. 1. Furthermore, a silicon resin type release agent was coaled on the above- 
mentioned fihti, and baking was performed to produce release film A having a mean height 
of the raised portion and recessed portion of 8 ^m. 

Meanwhile, a biaxially drawn polyethylene terephthalate film having a thickness of 50 
|.im w«s used and embossing was performed (at approximately UO°C) in such a manner 
that the emboss pattern shown in Fig, 3 was produced, and a release film U having a 
mean height of the raised area and recessed area of 3 ^m was formed. In this case, the 
height of the raised area and the recessed area was measured by a surface roughness 
meter using the tracer method. 

Application Example 1 

An acrylic type pressure-sensitive adhesive (product of Kigawa Chemical Co., Daia- 
Bond DA-672 (registered trademark), 5% of curing agent added) was coated onto the 
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embossed surface of the above-mentioned release film A using a roll coater, and dried in a 
drying furnace for approximately 15 minute set at a temperature of gO'C. The mean 
coating thickness of the pressure-sensitive adhesive after drying was 20 and the heating 
loss under conditions of lOO'C x 2 hours was 0.7%. A commercial pijlarizing film 
(product of Sanritsu Electric Co., Bari-Light L-82-18) was applied via the above-mentioned 
pressure-sensitive adhesive layer using a lamination roller under a pressure of 
approximately 4 Kg/cm^ so as to produce a pressure-sensitive adhesive polarizing film. 

The above-mentioned release film was removed from the pressure-sensitive adhesive 
film produced and the film was applied to a commercial liquid crystal cell (surface glass 
sheet) via a pressure-sensitive adhesive layer with a hot press roll at 50°C, Air bubbles 
were not present at the above-mentioned adhesive interface and air bubbles were not 
observed even after storage at SO'C for opproximately one month. 
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Application Example 2 

[p. 3] 

An acrylic type pressure-sensitive adhesive (product of Kigawa Chemical Co., 
Daia-Bond DA-3294 (registered trademark), 2% of curing agent added) was coated onto 
the above-mentioned release film I J using a roll coater, and dried for approximately 10 
minutes at a temperature of 120°C. The mean coating thickness of the pressure-sensitive 
adhesive after drying was 30 ^, and the heat loss under conditions of lOOX x 2 hours 
was 0.3%. The above-mentioned polarizing film used in Application Example 1 was 
applied using a laminating roller under a pressure of approximately 5 Kg/cm^ so as to 
produce a pressure-sensitive adhesive polarizing film. 

The above-mentioned release film was removed from the pressure-sensitive 
adhesive film and when the film was applied to a commercial liquid crystal cell, air 
bubbles were not present in at the above-mentioned adhesive interface; furthermore, air 
bubbles was not observed even after storage at SO'C for approximately one month. 



Comparative Example 1 

A commercial biaxially drawn PET film was used as the release film and coating 
and drying were carried out for the Hat surface as in the case of Application Example 1. 
and lamination of the above-mentioned polarizing film was carried out to produce a 
pressure-sen.sitive adhesive polarizing film. 

The release film was removed from the above-mentioned pressure-.9ensitive adhesive 
film and when the film was applied to the liquid crystal cell as above, many air bubbles 
were included. Furthermore, when [the above-mentioned film] was used to assemble a 
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liquid crystal display device, the image produced was not clear. 

4. Brief description of figures 

Fig. .l~Fig. 3 are partial enlargements of the emboss patterns used for the release 
film. The lines in the figures represent the raised portions. 

Applicant Mitsui Toatsu Chemical Corp. 

[Translator's note: Product names in this translation are spelled phonetically.] 
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